Proteinase-activated receptor-2 (PAR2) is widely expressed in the CNS but whether it plays a key role in inflammation-related behavioural changes remains unknown. Hence, in the present study we have examined whether PAR2 contributes to behaviour associated with systemic inflammation using PAR2 transgenic mice. The onset of sickness behaviour was delayed and the recovery accelerated in PAR2 −/− mice in the LPS-induced model of sickness behaviour. In contrast, PAR2 does not contribute to behaviour under normal conditions. In conclusion, these data suggest that PAR2 does not contribute to behaviour in the normal healthy brain but it plays a role in inflammation-related behavioural changes.
Introduction
Proteinase-activated receptors (PARs) are a novel class of GPCRs that are unique in their activation, whereby the cleavage of the N-terminus by a serine proteinase unveils a sequence that acts as a "tethered-ligand". The "tethered-ligand" binds to the second extracellular loop of the receptor, leading to the activation of the receptor. To date, four members of the PAR family have been cloned, namely PAR 1-4. Of these, PAR1, 3 & 4 are preferentially activated by thrombin, whereas trypsin and trypsin-like proteinases are proposed to preferentially activate PAR2 (Macfarlane et al., 2001; Adams et al., 2011; Ramachandran et al., 2012) , although within the central nervous system (CNS), the endogenous activators for PARs remain speculative. Several selective PARactivating peptides have been developed to probe the distinct functions of each receptor, although evidence suggests diligence is required when using such agonists and their use for CNS investigations in vivo is limited due to poor bioavailability (Ramachandran et al., 2012) . To overcome these issues, novel non-peptidic agonists, including AC-264613 and GB110, with high potency and good stability have been developed (Gardell et al., 2008; Barry et al., 2010) .
Despite PAR2 being expressed in neurones, astrocytes, microglia and oligodendrocytes within both the human and rodent CNS (Noorbakhsh et al., 2003; Bushell, 2007) , there remains a large void in our knowledge as to the functional role of PAR2 in the brain. Evidence from both human and experimental models has implicated PAR2 in CNS disorders including Alzheimer's disease (AD), HIV dementia, multiple sclerosis and stroke (Jin et al., 2005; Noorbakhsh et al., 2005; 2006) . However, much of this is indirect in the form of observed alterations in PAR2 expression rather than evidence of an active role in disease pathogenesis per se. Indeed, data suggest that PAR2 activation can be protective or pro-degenerative depending on the cell type (neurones or astrocytes) where increased expression is observed (Bushell, 2007; Jin et al., 2005; Noorbakhsh et al., 2005; 2006) . Recent studies, including those from our laboratory, have provided direct functional evidence that PAR2 activation is neuroprotective, an effect mediated indirectly via astrocytic activation, chemokine release and inhibition of MAPK signalling (Wang et al., 2007; Greenwood and Bushell, 2010) . Furthermore, we and others have previously shown in primary hippocampal cultures that PAR2 activation evokes physiological elevations in intracellular calcium (Ca 2+ ) through the G q /PLC pathway (Wang et al., 2002; Bushell et al., 2006) and we were recently the first to report that PAR2 activation modulates hippocampal neuronal excitability and synaptic transmission in vitro (Gan et al., 2011) . Interestingly, despite the presence of PAR2 on neuronal populations, this modulation of neuronal excitability and synaptic transmission appears indirect and mediated via astrocytic activation. This mirrors the neuroprotective role of PAR2 which is also primarily mediated via astrocytic activation.
